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{54} Producing inorganic Hardened Compositions 



(57) A method for producing asbestos-free cement boards, such as by a scoop-sieving process to obtain 
inorganic hardening compositions for curing utilises a cement slurry which Includes fifarillated wood pulp 
having specified characteristics optionally unbeaten virgin pulp and If necessary, filler and reinforcing fibers for 
obtaining 4 to 1 5 wt.9S of the total solid in concentration and below 5 cm'/sec for filtration coefficient for the 
slurry. The amounts of the fibrillated pulp and the virgin pulp are 1 to 5 wt. % and 0.5 to 1 .0 wt. % of the total 
solid content, respectively. TTie pulp is bleached or unbleached wood pulp from conifer and/or broadieaf tree. 
The filler is sepioltte and/or bentonite, and/or crystal or noncrystai silica of below 5 ^ in grain size. In an 
amount of 1 to 1 0 wt % of the total solid content The reinforcing fibers are vinylon and or acrylic fibers having 
specified characteristics and being present in an amount of 0.3 to 2 wt. % of the total solid content, or 
woilastonite in the amount of 2 to 1 5 wt. % of the total solid content. 
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SPECIFICATION 

Method for Producing Inorganic Hardened Compositions 

The present invention relates to a method for producing inorganic hardened compositions, or 
boards, which may be used as architectural materials, and particularly to a method for producing 
5 inorganic compositions such as cement-based inorganic architectural materials without using 5 
asbestos. 

The inorganic hardened compositions containing cement as a binding agent and asbestos as a 
reinforcing agent are used extensively. Asbestos is used because it enhances the reinforcing effect on 
the inorganic compositions remarkably. The asbestos also maites it possible to obtain the inorganic 

1 0 hardened composition by use of a scoop-sisving production method, such as the known Hatchek 1 0 

system, that is suitable for mass-production, tn this method, the slurry containing raw materials is 
processed by a scopping machine such as tiie Hatchek processing machine. The basic formation 
obtained by such a process is cured in order to obtain the inorganic hardened composition. This 
production pimcess becomes practicable when the solid content of the asbestos exceeds 5 wt, 96. 

1 5 However, the use of asbestos may cause environmental pollution, and the continued future use of 1 5 
asbestos will create serious public health problems. 

Because of such environmental problems, studies have been made to produce inorganic 
hardened compositions without asbestos. One example is an inorganic hardened composition which 
contains pulp in place of asbestos, and such products have already been marketed, 

20 However, this inorganic hardened composition is defective and inappropriate for general use as 20 
a building material because it is inflammable. For producing this Inorganic hardened composition by 
the scoop-sieve production method the solid content of the raw pulp must equal or exceed about 6 wt. 
% 1% by weight). However, when such a large concentration of pulp is used, the resulting Inorganic 
hardening composition becomes combustible. In addition, this inorganic hardening composition has 

25 the disadvantage that it is not strong enough particularly when it absorbs water. Hence, such a 25 
composition is not suitable as a building material forfaclngs. 

Presently, studies are being made to substitute fibers for asbestos (besides pulp), various 
inorganic fibers such as glass fiber, steel fiber, carbon fiber, and wollastonite, and various organic fibers 
such as vinylon, acryl, polyethylene. However, such fibers are ail thicker than asbestos and have a low 

3Q affinity for cement. Therefore, none of them has reachedthe stage to be used by itself as single fiber 30 

material. ._i <, ibb^ 

A method for produdng asbestos-free cement boards with cotton of a solid content 2 — ^25% 
obtained by adjusting the beating degree (orschcna'perfreeness (20—80" SR Is disclosed in Japanese 
Patent Application Laid-Open No. 1 981 -1 1 4867. However, since cotton has long fibers, it is very 
35 difficult to make a dispersion In the sl-Jrry; al^ough the reinforcing effect can be found if the dispersion 35 

Is carried out satisfactorily. 

When the freeness is increased by cutting the cotton fibers short, the dispersibility iS improved. 
However, the reinforcing effect of the cotton fibers Is quite low. Furthermore, the cotton fibers cost 
about twice as much as wood pulp. 
40 The present invention provides a method for producing an inorganic hardened composition 40 

including the Step of curing a composition which is obtained from a sluny containing cement by using a 
production process such as for example scopping-sieving, said slurry comprising: pulp accounting for 
1 ^5 wt. % (% by weight) of the totai solid content of the slurry, 1 0 wt % or less of said pulp being of 
177 u or shorter in fiber length and being adjusted with its Schopper freeness at 70^SR or higher 
45 through fibrillation; and filler having a sweiling degree of more than three times and reinforcing fibers 45 
upon necessity^ In brder to adjust the concentration to be 4 — 1 5 wt. % and the filtration coefficient to 
. be below 5 cmVsec for said slurry. . ^ ^ ^ 

The present invention further provides a- method for producing an inorganic hardened 
composition including the step of curing a composition which is obtained from a slurry containing 
50 cement using a production method such as, for example, scoop-sievIng, said slurry comprising: wood 50 
pulp accounting for 1 —5 wt % of the total solid content of the slurry, 60 wt. % or more of said wood 
pulp being of 590 /j. (28 mesh) or longer in fiber length and adjusted with its Schopper freeness at 
40_95<'SR, unbeaten wood pulp of below 40°SR in Schopper freeness, said unbeaten wood pulp 
accounting for 0.5— 1 .0 wt. % of the total solid content of the slurry, and filler and reinforcing fibers, if 
55 necessary, to be compounded in order to adjust the concentration to be 4—1 5 wt. % and the filtration 55 
-coefficient to be below 5 cm*/sec for said slurry. 

Embodiments of the present invention will now be described by way of example only. 
After conducting many studies, the inventors have found that nonflammable and extremely 
strong hardening compositions can be mass produced by using a process in which the pulp is fibrillated 
80 by beating without being shortened, in combination with virgin pulp that Is not fibrillated but merely 60 
processed by disaggregation. 

The present invention was completed based upon that finding. 

In keeping with the principle of the invention, the above objects are accomplished by a unique 
method for producing inorganic hardened compositions. In the prefen-ed method is used pulp of 1 77 
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In length to which is applied fibrillation wliile keeping It below 1 0 wL % of the total pulp amount in 
order to set the Schopper freeness at 70*^ SR or higher. 

The content of the pulp thus obtained in the slurry is kept at 1 — 5 wt. % of the total solid content 
of *e slurry, if necessary, a filler with a degree of swelling of more than three times and the reinforcing 
5 fibers are compounded in addition to the pulp. The slurry Is then adjusted to be 4 — 1 5 wt. % in 5 
concentration and less than 5 cmVsec in coefficient of filtration. 

Also used in the invention is a pulp having a fiber length of more than 590 /i (28 mesh). The pulp 
is maintained to be present in a composition ratio of more than 60 wt. % compared with the total 
ccmtent of the pulp obtained. The pulp resulting is adjusted to be 40 — BB'SR in Schopper freeness 
1 0 (degree of water filtration). Then tiie pulp is compounded with the virgin pulp that is processed only 10 
with disaggregation This w'rgfn pulp is of less than 40'*SR in Schopper freeness. The ratio for 
compounding Is 1 — 5 wt. % for the pulp and 0.6 — 1 .0 wt. % for the virgin pulp against the toti ! 
content of the solid components. With such compounded pulp, even with less than 6 wt. % in amount, 
the production or scooping by the IHatchek system is feasible. In this case, the virgin pulp Is effective in 
15 bringing about improvement In water drainage (filtration) during the Fffocesses of a suction making, 15 
rolling, and pressing. 

In the above, the degree of swelling and the coefficient of filtration Is defined as follows: 

Amount of Water absorbed (measured) after 24 hours 

Degree of swelling: — - — — 

Weight of filler before absorbing water 

Coefficient of filtration: Coefficient per unit filtration area during constant-pH^ssure fil^tion 

20 K=2V/(d0/dv) 20 
V; Volu me of f i itrate (cm') 
d; Filtration time (duration) (sec) 
60 mesh wire gauze is used 

In the preferred method of the present invention, any type of water-based cement may be used as 

25 a binding material without specific restrictions. For example, Portland cement, or Portland blast furnace 25 
cement may be used- As the wood pulp, bleached or unbleached kraft pulps of needleleaf trees and 
broadleaf trees are prefei-able for use. Used-paper, such as sulfite paper or kraft paper, when used In 
large quantity, may cause unsatisfactory setting of the cement because of impurities contained in such 
used-paper. However, in general, since the fiber length of the used-paper Is short and Schopper 

30 freeness is relatively high, they are frequently used, although in small quantity, together with asbestos. 30 
Such used-paper may also be used in the present invention as long as more than 60 wt. % of the total 
content of the wood pulp containing such papers has a fiber length of 590 ft or longer as mentioned 
previously and its Schopper freeness is within the range of 40 — ^SS^SR. 

To attain 40°SR in freeness, two miethods are conceivable: puip cutting or pulp fibrillation wltfi 

35 minimum cutting. Pulp cutting is effective in improving the freeness, but is not sufficient to reinforce 35 
the hardened cement compo^tion. On the other hand, pulp fibrlilation with restricted puip cutting is 
effective to increase the freeness while also reinforcing the hardened cement composition. However, 
the fibrillation must be controlled, or else the pulp cutting also proceeds further. The characteristic 
point of this invention Is that the pulp used is fibrillated but the fibrils cut shcHt in the pulp are limited to 

40 be present in the lowest possible concentration. 40 
in one method according to the present invention, puip made Irom needie-Ieaf tree and/or 
broadleaf trees are used. The Schopper freeness of the pulp is brought to 70''SR or higher. The fibril 
content with fiber length of less than 1 77 ^ Is less than 1 0 wt. % of the total amount of the pulp. Such 
pulp are used In an amount of 1 — 5 wt. % (hereafter, will be abbreviated as %) of the total solid content 

45 of the slurry. When the content of the fibrillated pulp is less than 1 %, even If the fine grained inoiganic 45 
filler which is capable of lowering the filterabiiity is added, it is impossible to lower the coefflcfent of 
filtration to the point enabling production using the Hatchek system. On the other hand, if the fibrillated 
pulp exceeds 5% in its content, although |»-oductlon is feasible, when the amount of the other organic 
reinforcing fibers is taken into account, it becomes impossible for the product to meet the requirement 

50 in ternns of non-inflammabiiity. 50 
The Schopper freeness of the needle-leaf tree pulp or the broadleaf pulp, when beaten normally. 
Is beiow 40°SR. If such puip is used in content of less than 5%, even with the combined use of the fine 
grained Inorganic filler that is capable of lowering the filterabiiity, production using the Hatchek process 
is impossible. It means that because of the excessively high filterabiiity (!.e., the drainage is too good), 

55 the cement grains slip out into the filti^. Therefore, the presence of the pulp beaten to be above 55 
70°SR in Schopper freeness in an amount of more tiian 1 96 Is an imperative requirement for producing 
(by, such as, scoop-fiitratlon} the non-inflammat^e hardened composition. 

Next, as to the fiber length of the fibrillated puip, the beating is done by beating machines such as 
PFI mill, single disc refiner, double disc reinfer, and simultaneously with the fibrillation, the process to 
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cut the fibers shorter proceeds. It Is necessary to beat the pulp in order to tncrease the Schopper 
freeness. However, when too much beating is given, the fibers are cut into short pieces, becoming 
incapable of serving as a reinfbrcer of the hardening composition. For example, the fibers of leas than 
1 77 /I in length show almost no reinforcing effect, and they are effective only in increasing the 
5 Schopper freeness. Therefore, it is desirable to keep the amount of such short fibers as small as 5 
possible. 

As mentioned above, in this method a pulp having the fiber length of less than 1 77 /u is used for 
below 10% of the total pulp content. The reason is that when the content of such pulp exceeds the 
level mentioned above, the water absorption ratio of the hardened composition increases, resulting In a 

10 substantial decrease in strength when it absorbs the water. 10 
further, in addition to the fibrillated pulp having the Schopper freenegs of above 70°SR anri less 
than 1 77 ^ in length counting for less than 1 096 of ;he total content of 'le pulp, a pulp of below /CSR 
in Schopper freeness (needle-leaf tree virgin pulp, broadleaf tree virgin pulp, used paper, etc.) may be 
added. In other words, if the fine grained inorganic filler lowering the filterability is used togetiier, it Is 

1 5 not necessary to use the above-mentioned fibrillated pulp alone. The other pulp(s) with the Schopper 1 5 
freeness of below 70'*SR may also be used in combination within the range wherein the filtration 
coefficient of the slurry can be adjusted to be less than 5 cmVsec. 

The ratio for combined use of the pulp of above 70'>SR and below 70<»SR in Schopper freeness is 
set 1 :4 — 5:0 in the invention. When the strength and economy are taken into consideration, the range 

20 of 1:1— 2:1 is preferable. , 20 

In other methods according to the present Invention, coniferous tree and/or broadleaf tree pulp 
with a Schopper freeness of 40— SS'-SR and wherein pulp w^th fiber length of more than 590 ju 
accounts for more than 6096 of the total pulp content are used. The concentration of such pulps as a 
pereentage of the total solids is 1 — 5 wt. % hereafter abbreviated as "%"). Also, needle-leaf tree and/or 

25 broadleaf tree pulp which are processed only with disaggregation and which are less than 40°SR in 25 
Schopper freeness are used. The concentration of the latter pulp as a percentage of the total slurry 
solids content is 0.5—1 .0%. In other words, if the above-mentioned fibriliated pulp is less than 1 % in 
concentration, even when the filler that is effective in bringing down the filterability is used together 
with the foregoing pulp, the coefficient of filtration cannot be lowered to the range enabling production 

30 by the Hatchek system. Or, even if the coefficient of filtration can be lowered to the range which makes 30 
it possible for the production to be accomplished by the Hatcheck process, the amount of the cement 
grains escaping with the water through the meshes of the net of the cylinder becomes large, a nd it is 
impossible to obtain products with expected quality. Furthermore, problems including the clogging of 
pipes are caused in the production process. On the other hand, when the concentration of the fibrillated 

35 pulp mentioned above exceeds 5%, jaroduction is feasible, but the product fails to meet the 35 
requirement for non-flammabilrty when the amount of the other reinforcing organic fibers is taken into 
account 

In the case of combined use of virgin pulp of 40°SR or lower in Schopper freeness, a 
. concentration of less than 0.5% still permits the process to proceed with scoop-sieving during 

40 production, but trouble occurs during the subsequent process step, r.e., in the dehydration of cake 40 
through felt, where the hydroextractability becomes low. As a result during the process of rolling up the 
cake onto the making roll, the exceedingly high water content may cause adhesion to the roll surface or 
failure to maintain shape. 

On the other hand, when the virgin pulp concentration exceeds 1 96, the coefficient of filtration 

45 increases, leading to a high solids concentration in the filtrate, and the yield of cement Is brought down 46 
to an extremely low level. Yet another disadvantage found In this case Is that during the pressure- 
forming of the clean sheet the ^ring-back upon release of pressure increases and the products 
obtained are all low in specific gravity. As is described previously, for obtaining the fiber-reinforced 
cement board using the Hatchek system. It is necessary to use the fibrillated pulp in a concentration of 

gQ 1 — 5%. However, with fibrillated pulp alone, even though production by scoop-sieving is feasible, there 50 
is a drawback that due to the low rate of dehydration through felt, making, rolling and during press 
work, the products lack suffident specific gravity. 

in the present invention, where 0.5—1 % of virgin pulp is included (compared with the method 
using only the fibrillated pulp), the dehydration of the cake during the production is performed witii 

55 high efficiency. Accordingly, high specific gravity products, wherein the puip fibers and cement are 55 
homogeneously and intimately mixed can be obtained. 

The virgin pulp used in the method according to the present invention is needle-leaf tree pulp or 
broadleaf tree pulp that is beaten normally and that is below 40''SR in Schopper freeness. When this 
virgin pulp is used alone, production by the Hatchek method is impractical, even if the other materials 

60 such as filter are added. The result is the same even when the amount of the foregoing virgin pulp used 60 
is increased to more than 0.5—1 % which is the range applied to the method of the present invention. 
In other words, the filterability is so high that the cement grains slip out into the filtrate. This creates 
not only inferior physical properties, but also undifferentiated fluid levels. Then production which 
requires difference In fluid levels is not feasible. Only when the pulp beaten heavily up to 40— 95°SR in 
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Schopper freeness Is used In combination with tiie virgin pulp, can the Hatchek. system makB high- 
density products with high efficiency. 

Next, the fiber length of the fibrillated pulp Is obtained by beating with beating machines such as 
a PFI mill single disc refiner or double disc refiner. Along with the fibrillation, the process of cutting 
5 fibers shorter goes on. tt is necessary to beat the putp in order to make the Schopper freeness higher, 
but too much beating results in shortened fibers by cutting, thus spoiling the pulp of its effect in 
reinforcing the hardening products. For example, the fibrillated pulp witii fiber length of less than 590 /i 
shows almost no reinforcing effect but only an Increase in Schopper freeness. Therefore, one should 
limit the amount of such short fiber pulp as much as possible. 

1 0 In this invention, the reason for setting the amount of puip with fiber length of 590 ju, or longer to 
be above 60% of the total content of the puip is that if the content of this puip is below 60%, the water 
absorption rate of the hardening composition Is increased, and the strength of the hanJening 
composition upon absorbing water is lowered. 

As to inorganic filler, those having swelling degree of more than three times are used. For 

1 5 example, inorganic fillers, such as sepiolite, bentonite, which show a high swelling degree when 

absorbing the water are used. When such filler is used together with the aforementioned pulp, through 
mixing them with cement and water, the coefficient of filtration of the slurry can be decreased to below 
5 cm*/sec which is the range to obtain the basicformation by using the Hatohelt system. By the 
combined use of the foregoing fibrillated puJp and the expansible inorganic filler, the freeness can be 

20 lowered (Le., the yield of cement js upgraded). It is not clearly known why the freeness is lowered and 
the yield of cement Is increased. However, it is assumed that the swollen inorganic filler is intertwined 
with the fibe fibers of the fibrillated pulp in satisfactory manner, and they form a reticular structure 
when they come to be filtrated. 

The reason for setting the sweeling degree of the inorganic filler to be more than three times fs - 

25 this: When the inorganic filler with a swelling degree of less than 3 times is used, not much effect was ; 
shown for lowering the coefficient of filtration mentioned above. Also, when the amount of the 
inorganic filler exceeds 5%, there occurs the possibility of lowering the strength (lowering of strength 
upon absorption of water). 

Other filler, having more than three times in degree of swelling used in the invention, is crystal or 

30 noncrystal sijica of less tiian 5/i in average grain size may be used. When such filier is added to the : 
above-mentioned puip and mixed with cenient and water, the coefficient of filtration of the slurry is 
further lowered, and the slurry is ready to be processed for production. The filler makes it possible to 
obtain a coefficient of filtration In a range that is practical for production even if beating of the pulp has 
been limited. This saves power for pulp beating and also is effective in bringing about product 

35 flexibility. The composition of materials can be varied not only by the puip, but also by the filler, 3 
depending on the use of the product. Another advantage is that when crystal or noncrystal silica of less 
than 5 ^ in grain size Is used as filler, it reacts with the cement during the curing, straightening the 
product further. 

As reinforcing fibers, in addition to the pulp, inorganic fibers such as glass fiber, carbon flber,.steei 

40 fiber, wollastonlte; organic fibers such as vinylon, aoryl, polyethylene, may be used. As organic fiber, 4 
vinylon is most preferable, while as inorganic fiber, wollastonite is preferred. Among the vinylon fibers, 
those partially uneven are desirable. It is common knowledge that of the organic fi'bers vinylon fiber is 
the highest in effect isf combining with cement because of its hydrophilie group, producing outstanding 
reinforcement. Combined use of this flber with the fibrillated pulp.and virgin pulp,, results in a further 

46 Improvement In strength. The postulated reason for the above Is that the vinylon used along has a 4 
small affinity for cement and tends to slip off. However, when it Is used together with the foregoing 
pulps, the vinylon fiber is intimately entwined with the fibrillated puip as well as with the virgin pulp, ' 
which prevents slipping off. Furthermore, if the vinyion used has a partially uneven surface, as a result 
of heat treatment, etc. during ginning or after spinning, the tendency against slipping off Is further 

50 enhanced. 5( 
■As to the rfnylbn fibeVs, a thickness of 5^60 /tm and a length of 3 — 1 0 mm are the most 
preferabre ranges. The prefen'ed content of vinylon fib^r is 0.3 — 3%. When the content exceeds 2% in 
the ordinary slurry production system. It becomes difficult to effect homogeneous dispersion of the 
fibers, resulting in a loss of strength. On the other hand, when tiie content is below 0.3%, the 

55 reinforcing effect becomes Insufficient Particulady, In the unhardened state, the ability to maintain the 5( 
shape becomes poor. . ' 

For wollastonite, no particular limit is imposed on the length, thickness, and shape of its fiber, but 
it is naturally desirable that the wollastonite have as high as possible aspect ratio. The prefen-ed 
content of wollastonite is in the range of 2-^1 5%. When the content exceeds 1 5%, the reinforcing 

60 effect itself Is not lowered, but lowered the specific gravity of the hardening composition reduces the qq 
' reinforcing effect as a whole. 

The sluny is prepared by mixing the above-mentioned starting materials with water. The 
preferred concentration of the solid content of tfiis slurry is 4 — ^1 5%, and more preferably, 6 — 1 0%. 
Below 4%, the production efficiency Is low, resulting in lowered productivity. Besides, the solid content 

65 in the slurry is precipitated, tending to make it impossible to obtain the harclening composition. 55 
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However, when the solid content of the slurry becomes above 1 596, the thickness of tiie processed 

cal^e becomes Irregular, causing difficulty in obtaining a homogeneous hardening composition. 

Also, the coefficient of filtration fortiie slurry must be adjusted to be below 5 cmVseo, since such 

a numeral value is an absolute requirement for implementing production by Hatcheic system. 
5 A slurry with the foregoing composition thus obtained is processed by using Hatchek processing 

machine and stratified into forming the basic composition with apf»opriate thickness. Through curing 

this basic composition, the hardening composition is obtained. 

It should be apparent from the foregoing description that with the method of the present 

invention, a high strength hardening composition can be mass-produced even without using asbestos. 
1 0 Furthermore, because the content of the pulp is low and also a fibrillation is done up to a high degree, 

not only is the hardening composition obtained non-fiammabie, but aiso low In rate of water absorption 

resulting tn s smaller reduction in strength upon water absorption. In addition, the fine fibers resulting 

from the fibril tation improve the adhesion between the layers of the processing products. Hence, the 

hanjening composition is also excellent in resistance to frost damage. 
1 5 The preferred embodiments of the present Invention provide a method for producing inorganic 

hardened compositions without the use of asbestos which are non-flammabie, extremely strong, 

inexpen^ve and suitable for mass production. 

Examples and Comparisons 

The following Examples are given by way of further Illustration of the present invention; some 
20 examples for comparison are aiso given. 

Examples 1 —24 and the Comparison Examples 1 — 1 4 of tfie Inorganic hardening composition 
were prepared from the raw materials shown in Table 1 , by using the Hatchek system that uses the 
Hatchek processing machine. The results of the test conducted by using those samples are also shown 
in Table 1. 

25 In the table which evaluates the processing efficiency (yield in scooping) and frost damage 

resistance: © means satisfactory, and X means unsatisfactory. 

Comparison Example 5 was prepared by fibrillating the pulp as in the present invention, but 
, because the concentration of the slurry was excessively low, production was not possible. 

Comparison Example 1 is the case using asbestos. Comparison Examples 2 — 4 were obtained 
30 without using asbestos but using the pulp that Is below the normal value, i.e., 70'>SR, in Scho^jer ; 
freeness. 

Aa shown In Table 1 , all of the examples of the present invention were superior to the examples 
for comparison. 
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^^'Ta method for producing an inorganic hardened composition including the step of curing a 
composition which is obtainfid from a slurry containing cement by using ^ Production process sucii as 
for exampie scooping-sieving, said slurry comprising; pulp accounting for 1--5 wt % (/o by weight) of 
5 he toS solid content of the slurry, 1 0 wt. % or less of said pulp being of 177 or shorter ,n fiber iength 5 
and being adjusted with its Schopper freeness at 70°SR or higher through f.brilta ion: and filler hav ng 
a sweH ng degree of more than three times and reinforcing fibers upon necessity in order to ad ust the 
concentration to be 4-1 5 wt. % and the filtration coefficient to be below 5 cmVsec for sa'd sluriv- 

2. A method according to Claim 1 , wherein ^aid pulp is bleached or unbleached pulp of needleleaf ^ ^ 

10 ^'^-^^"f^Sd'accS^^^ 1.or2,wher8inapartof saidpulphasSchopperfreenessof 

''^''"Va meihod according to any one of Claims 1 , 2 or 3, wherein said filler is sepiolite and/or 
bentonite content of said filler being 1 — 5 .wt % of the total solid content. ^.^ . , , ^.^ _ , _ 
''«"*°g'^J2od gccl^drng to Claim 1 or Claim 2, wherein said reinforcing fiber is vinyion fiber of B- 1 5 
50 ^ in thiSs and §-1 0 mm in length, said reinforcing fiber being 0.3-2 wt. % to the total solid 

"""^^Q-f, rnethod according to Claim 3, or Claim 4, wherein said reinforclrigfiber Is the vinylcn fiber of 
5—50 fi in thickness and 3—1 0 mm in length, thp content ratio of said reinforcing fiber being 0.3—2 

20 v^-%°ftbeto|J'-^^^^^^ 

aocountina or 2— 15 wt.% of the total solid content. . . ,. u . x ■ 

8. A method for producing an inorganic hardened composition including the step of cunng a 
composition which is obtained from a slurry containing cement using s/™'^"^'^" "rfS^tl'J^t^rLHd 2S 

30 eoncentratKm to De^^ . o ^ ^^^.^ ^ ^^^^^.^ ^^^p ^.^^^^ ^^^^^^^^^ unbleached wood pulp 

from needleleaf trees and/or broadleaf trees. ./ u * ^au. 

10. A method according to Claim 8 or 9, wherein the filler ,s|ep,ol,te and/or bentonite and/o 
crystal or noncrystal siiica of below 5 in average grain size, said filler being 1 —1 0 wt. % to the total 
35 solid "^t^"^^^^^ ^^^^^^.^g Claims 8, 9 or 1 0, wherein the reinforcing fiber is vinyion 

and/or acrylic fiber of 5—50 fi in thickness and 3—1 0 mm in length, said reinforcing fiber being 0.3— 
" 2 wt.% to the total solid content , . ^ • ^ru v 

12. A method according to any one of Claims 8 to 1 1 , wherein the reinforcing fiber is 
40 wollastonite accounting for 2— 15 wt.% of the total solid content. 

1 3 A method according to any one of Claims 8 to 1 2, wherein the reinforcing fiber is vinylon 
and/or acrylic fiber having a thickness of 5-50 fi and a length of 3-1 0 mm, and is 0.3-2 wt /o to 
the total solid components, the surface of said reinforcing fiber being partially formed ""eve"- 

1 4. A method for producing an inorganic hardened composition substantially as hereinbefore 
45 described in any one of Examples 1 to 24. ^ , -^^m n^irr, i 

1 5. A method for producing an inorganic hardened composition as claimed in Claim 1 
substantially as hereinbefore desa-lbed. ... ^ . « * 

1 6 An inorganic hardened composition whenever made by the method of any foregoing claims. 

1 7. An inorganic haitlened composition which has been made by curing a composition which has 
BO been obtained from a cement-coirtalning slurry including pulp accounting for 1-5 wt. % (% by weight) 50 
of the total solid content of the slurry, 10 wt % or less of said puip being of 1 77 or shorter in fiber 
length and being adjusted with its Schopper freeness at 70°SR or higher through fibrillation; and filler 
having a swelling degree of more than three times and reinforcing fibers upon necessity, in order to 
S"t the^oncentra" on to be 4-1 5 wt. % and the filtration coefficient to be below 5 cm7sec for said 

55 slurry.^ ^ inorganic hardened composition which has been made by curing a composition which has 
been obtained from a cement-containing slurry including wood P"lP^3<=.«'""«"9 }:^ J^Mnr\nnLr 
total solid content of the slurry, 60 wt % or more of said wood pulp being of 590 ft (28 mesh) or longer 
[n fiber Lngth and adjusted wTth its Schopper freeness 40-95° SR; unbeaten w^^^^^ 

60 40<»SR in Schopper freeness, said unbeaten wood pulp accounting fbr 0.5—1 .0 wt. % of the total solid bu 
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content of the slurry; and filler and reinforcing fibers, if necessary, to be compounded in order to adjust 
tlie concentration to be 4 — 1 5 wt. % and the filtration coefficient to be beiow 5 cmVsec for said slurry. 

1 9. A building material (e.g. a board, brick, tile etc.) including an inorganic hardened composition 
as claimed in any one of Claims 1 6 to 18. 



Printed in the United Kingdom for Her Majesty's Stationery Office, Demand No, 8818935, 10/1984. Contractor's Code No. 637a 
Published by the Patent Office, 25 Southampton Buildings, London, WC2A tAY, fror« which copies may be obtained. 



